Abstract. In this paper, an analysis of the aluminum reflector mesh panels for the Five-hundred meter Aperture Spherical Telescope (FAST) is described. The study concentrates on one element of the reflector surface with the shape of a triangle. For the analysis, the panel is modelled as a mesh of cables so that it can be treated as continuous. It is demonstrated that the results so obtained are reasonable.
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Elements of the Reflector Panel
The reflector surface of FAST is spherical, with a R = 300 m radius of curvature and D = 500 m aperture ( Figure 1 ). The whole surface is divided into many elements which are supported by steel or aluminum grid shells. The shape of an element is a regular hexagon. Each element is supported by the grid shell at three pointsIJlas shown in Figure 2 .
For supporting the reflector aluminum panels, which are only 1 mm thick, each hexagon is further divided into many triangles of 2.5 m on a side. Then the fundamental element for analysis of the reflector panel becomes a triangle, as shown in Figure3, supported along its edges and with 3 mm x 3 mm square holes in it. 
Equilibrium Equation
For analysis, the reflector panel can be modelled as a mesh of cables (Figure 4 ).
There are two methods to analyze this structure: by dispersion relations, and by treating it as a continuum. In this paper, the latter method will be employed.
For utilizing continuum theory, it is supposed that: 1. The cable is ideally flexible; 2. The cable tension conforms to Hooke's law; 3. The cables in the two different directions maintain contact so as to transmit the vertical forces; 4. The deflection of the panel is small and the loads are perpendicular to the panel. By adopting the above assumptions, the following differential increment equilibrium equation of the cable mesh can be established: Aq: the vertical increment load.
Approximate Solution
The steps of the approximate solution of equation (1) The acquired S contains C, and can be expressed as follows: S -S(x, y; C\, C 2 , ...C n ) According to the equilibrium condition, the function 5 must be zero. Because the assumed function co(x, y) is not accurate enough, S will not equal zero in general. Then: Determine the coefficient C,(7 = 1, 2 , . . . n) to make S as small as possible S is required to be orthogonal to each of the selected functions /,-:
Analysis of the Reflector Panel

A N A L Y T I C A L PROCEDURE
When the reflector panel element of FAST is modelled as a cable mesh, two points are noteworthy: (1) the initial curved surface is planar: zo = Zo(x, y) = 0; (2) there is no initial pre-tension in the cables: H x0 = H Y o = 0. Then the analysis process becomes clear and we can focus upon determining the displacement function.
Set the coordinates system of the cable mesh with respect to the triangular boundary as follows:
The origin of the coordinate system is the centre of the triangle. The sides of the triangular cable mesh are:
in which a = ?f, b = ^2 5 0 0 Assume for the vertical displacement function of the triangular cable mesh: The equation for u>o can be obtained from the integral of equation (7), and the cable tension can be determined. The maximum deflection of the cable mesh at its centre, h '"°/2, and the forces in the cables can be obtained from the value of COQ.
RESULTS OF ANALYSIS
Two groups of loads including thermal effects are considered for studying the behavior of a FAST reflector panel. The results are listed in Table I and Table II .
Conclusion
In this paper, the reflector surface of FAST is modelled as a cable mesh, using a continuum approach. The numerical results show that the vertical loads are resisted mainly by tension in the assumed cables. It is demonstrated that modelling the panel as a cable mesh is more practical and accurate than taking it to be a plate.
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The membrane elements will be used in future research and the results obtained here will be extended.
